Reduced capacity for the reactivation of glucocorticoids in rheumatoid arthritis synovial cells: possible role of the sympathetic nervous system?
Cortisol, the biologically active glucocorticoid, is a major endogenous antiinflammatory factor in rheumatoid arthritis (RA). The aim of this study was to examine the local conversion of cortisol to biologically inactive cortisone and vice versa (the cortisol-cortisone shuttle) in RA and osteoarthritis (OA) patients. Thin-layer chromatography and phosphorimaging were used to examine the cortisol-cortisone shuttle in mixed synovial cells. Double immunohistochemistry was used to assess the key enzymes 11beta-hydroxysteroid dehydrogenase 1 (11beta-HSD1) and 11beta-HSD2 and their possible cellular locations. Double immunohistochemistry demonstrated 11beta-HSD1/2+ macrophages in the sublining area. The ratio of 11beta-HSD2+ cells to 11beta-HSD1+ cells was significantly higher in RA than in OA patients. Cortisol was converted to inactive cortisone in mixed synovial cells from RA and OA patients, which was largely inhibited by carbenoxolone (11beta-HSD1 and 11beta-HSD2 inhibitor). Using metyrapone to inhibit the 11beta-HSD1 reducing reaction (cortisone --> cortisol), we demonstrated that the capacity for reactivation of cortisone to cortisol was significantly higher in OA than in RA patients. Although the capacity for the cortisone-cortisol shuttle was higher in synovial cells from less-inflamed OA tissue compared with inflamed RA tissue, it was obvious that synovial inflammation in RA, but not OA, was related positively to the reactivation of cortisone. This indicates that in RA, a cause other than typical inflammatory factors inhibits the reactivation of cortisone. Since isoproterenol and adenosine inhibited the cortisol-cortisone shuttle, the loss of sympathetic nerve fibers (loss of beta-adrenergic agonist and adenosine) may be the missing link that accounts for the increased cortisol-cortisone shuttle in RA. This study demonstrates a reduced capacity for local reactivation of cortisone in RA synovial cells. Since synthetic glucocorticoids also use this reactivation shuttle, the results also apply to therapeutic glucocorticoids. This defective reactivation of cortisone may be an important unrecognized pathophysiologic factor in RA.